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(57) imm 

[8KB] «aftRJ6i:fB»R«;Sr*#S-*fc8£«RiKS' 
IMik^m 4Kft3cJl£Ki 2(±. ^y-^t* 

i , 2 2t:iw^y -/M<iS?g t ^Br-fk7k^*}g?s*<M 
if3 2o^ttie(cs^#^>'r2 8, 2 9 zwmmw 

U flSf&S2 3£:frLTKft&2 4tc&A£:h.S^£HI 
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^^^<DSf4i: iM»4£»-ft*tlifc Ltemjm 
X *m Sr £tf&S £ ft 6 0&|s»&ftfr i£ . 

-?)U3iftt:ffitz-tm&Lt-?Z> imm l Xti 2 (cEttaft 

[ if * JI 4 ] ffi BTkS £ ^ tf £ ammift<o* 

[ IS* JS 5 ] aMfc*SBMfc£tt fc 7K i: bkffl £ BS 
Hill fiStf S tvfcWRtfX £ . KfTRlSffiJK 

mi aBfijR«*s (cirs $ n. 6 f&mnwmx-imftTh 
[ 7 3 mxm 5 x« 6 iztmnfflmmmmz 

fflsmgiw.iz&^x . 

mmm&t&mw^mi. fim^n&xxmmmmz 
m^x. mmiUK^-mzikx^ti&mm^^'pco^t 
*m&it^mi]m**mmz^&mt & x a izmtm 
As^sw-r z>is.xm\w3-fkt:ffiz_x ^wmsimm 
ft. 

i mstm 1 0 3 tmm 5 — s <r>\ ^-nx^mztzmn 
mmmmmmizte^x . 



[ 12 3 f»# « 5 ~ l o <r> v vWi*>-JSl;:KK 

B5ie^mxs#SJi. Mb*s^-fb£%i:*fc saint* 

&itm i mm t x mm a*, nm*. * mow h immm 

c mem 1 3 3 imm 1 2 izsmnmm&ngimzts 

^x. 

mmtmm^mzmmziR^ti?>mn^mii. 

^2?S<7)SiJ-&Sr^S-r^^J:lc:J;-oTKJCiaS 

wmjMt&to - &mt>m?i<m ® t <n 2 mx-$> h 1 1 
s. 

C M$£ l 5 3 IS^^ 1 2 t:Stt<o«met®SSK:te 

mismm^mzmm^^tihmmmmit. *.m 
mmt. *fc<7)3?gT-j>9. 
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im&m 1 6 ] mm 1 2~ i s^-rtit^-mzm 

lcti« $ £>ft 4 J: fcl&e $ ixx v * 5 SKSttffgg. 

Cfg^Jl 1 7 ] IS^JS 1 2~ 1 6<Oum**-3Bt=i2 

mriass$ijffli*at±, mm* fwus. £&**saft 
iss $ titz&xj *?->iz&r>x mfcmmh warns. 
-f-twHttinm. 

[ IB^JS 1 8 ] |»*^ 5 — 1 7 cov ->-rfi*^-3i(c:iea 



[IS^JS 1 9 ] W^JS 5~ 1 7 WW***!**— JgCiMS 

cofm&'gmwizti^T . 

sal, MfEtt^Sr^-UTBifiazawKie^ra^i^ 

{toxmssj&m. :ch 3 oh+h 2 o-* 
mmftmimm •. ch 3 oh+ o.5o 2 - 

(0 V V— v;P& jt : 
CH 3 OH+0.79H 2 O + 0.105O 2 -*2. 

«(i%.^iET'$> 4 . (0 h-9---?;W3t« ( if- h 

ft^J^^JR^Sr^N'^^xS-frjttiOT-, (2) jCcOK 

(1) ^K«KJtBSrPlB#(cfif5. 
[0004] 7k^52M«i©^JC^(7)T\ StfKgfcffi 

ffiiftx^Udf— < . vXxA£ffc<ox*;Mf-2!j 

^este-t hJmtitt mo-t 4 izimwwtmtf-a^ 

(N 2 /0 2 ) ?mk1-&tf* Rj£(c^B^rM^N 2 t, 

[0005] 7k^mast«i:gp^-fke5j«co^a$r^t- 

LT, #^^9 - 3 1 5 8 0 1 ^Amzii*- 



[ 2 0 ] li^JS 5 — 17 <7)^-ftlfr-mZM&& 

0mmvmw.i,z}3^x . 

mtt#AZ*mmt Lx$mt ^mAmmt^mix 

[000 1] 

tiz®i&?h*mz±f&t&tz#>, ^bkm^r/un- 

[0002] 

[tfelWgW] fflli.{f«ffi«?fi{2*^Srfit*&-r4^k 

^e5f«iig^ife$tiTv%4. 

[0003] ^ r?y-;l-2r3t®'t4S:j55Cli. 

3H 2 +C0 2 -49.8kJ/mol -(l) 
* 2H 2 +C0 2 +192.0kJ/mol— (2) 

79H 2 +C0 2 +0kJ/mol---(3) 

O^tt^i) 4 V ^ iifs! $ * 4 V ^ . 

[ 0 0 0 6 ] m 1 8J2:*- h-^--7;^5eS5ffl<7)^e5j 

Mi^X-rA 9 011 MmmM9 1 1 . M9 1 

ssr«*&-r4^tf>w«f4K^M9 2 1 zmtz. m\ 

ta^ri^-y9-9 3*»^>ttl&$ii4S?^ 
Srffl^T^m-T4. Jt-h-t--7^^T5t;$r^-r4 

flffle^gg 9 2 <± . imsttim <r>mmx-h 

>VbA<.iW&--? 94, 9 5. ?>7 9 4, 9 

sfr^mmmzmzt^ 6izikx-th^>T9 1 . 9 
8. %m^mthisin^9 9. m«^9 9iz^ (mit 

101. rvc o (-mtmm) 102 zmt 

4. HfE#s9 6c0iag(i. aS-feyiM 0 3<0»tt}ffit 
S-^#©Jffll^g 1 0 4 tcj: 0 b-^>5ri:coiDf^g 1 0 

5tfi&mtmzti& z t x-m%&9uzwcii& . iag-t 
>yi 0 6<r>mmmi,zm^^yy97 . 9 8bi&am 

IS10 1 a#3UbWMflf£g8 1 0 4 J: 0 $iJP$^4 
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[0007] 

[?|BJi#fi¥S*UJ: 3 fc"f &tlli§3 L*»U mtco*-h 

^ (N 2 /0 2 ) »Bfc^5Wra*Xr 
XA<^fi(cK«§g9 9(cfit|&$nTV^. ClO^. eSf 
H&9 9 $rJiti6-e<7)T»iEffliJ^gP»<50SS^±^ <-f 
k'&gtflb 0 . &1fis9 9=5rfc'0^a-ft{cJ: 9Mf4tt® 
9 2 *%®W^T'J> S i: \.\ o ismfih -> . £ 

^ . T^w<cmmtfz.co®te\&3>7u »/tioo ^sa^ 

yri^ y-9" 1 0 OtfO^*^^55t«^WX^;^-$5 

[0008] *Jt, mwmmmt lxx?s-jw) 
[0009] MSKU^a^am^fiOTK^i&sfc l 

S^<^£^OiB@x;M^-£^&< LT^Xt^A^: 
[0010] ^BfljiitflB^ii^^^-s^tc^^ix 

£&ft2ttsmKfc*mm-r & z t x\ toxsutsause. 
mzKz.xmfoX'm£-t& zbwx-% . i-xxA^co 
m-rz>ztiz2bz>. 

too 1 1 3 w.2<r>mmt. *-h*r--?/i>tt : $:&m 

%,mzRtxm.ftX'm£ J £Z> Z b X\ isX7-J»£W<?»h 

mtii£v^*>^-Mm<r>fa±.zmi%x-% &«$f»ir 

tizhh. 

[00 12] 



ht^bizm^mnzam^mx'ii. tm&mwuzto 

jucoxd^mmastsit^m^tsmtx-h^ axr. 
^fmmizti^xmm) . 

[ooi33 zcomm&wjTmiz xtm . ssmtf^at 

JS) ftfl^3Mfc^*>raflrt^ttKft (56^ 

sfctf>. ftfmmnmim&u&izmmztiz . sjjga 
?pi t -tfn^x o iz , Kmz^mzmm* wax sr 

^•itSA t=Sr< -Car*. RJEMcogiff < gftf. 

m<oSR%tf&mx-i>*co)8.®maii'l^ < »tr. 4 fc« 

[00 143 it^S2 fcEtt<0«WCtt> Mr** 1 ««« 

tr) T**0"C*HW»/h$<ar*. ^xfA^j/ja 

<?>x\ **miwmbm.mimx-m&zti. matzti 
tcmikwfM£t& z b x^-tzm&zixfcimtfxim 

[0015) »2tf51«*31«-f 6fc»fcai*B3tE 
®J^)^T-*i . IS*3S 1 Xii 2 <^»K«*-&(C*J v * 

[0016) znmm&njrmzxtui. Rjt^^Jtz^ 

[00 1 73 IS** 4 iZtmetfmZ'lt^ ft** 1 — 3 
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[0018)11 cr>Sm^m&-thtilibl^m^5 fcE 
& t fc t (c^ < i: t Sit T'^T 011*4 

cooi9] zcotism&'gmwtzxtui . i 
[0020] m&m6<,z§m<v%.tyx'te. m^m5<r>m 

[0021] ;<o^, li*3H5<7)^<7)^{cjn^, 

lfl*Ja2cO^Bflt|Hl^c7)f^ffl^#t ) iiS. SfS2coBtf|£ 
[0022] liT*Ja5X«6<0»B3<of^^jc 

tot. m^3<D¥&ntmm(oftmtmti>iz2>. n?m 
8iz§m^mx-i±. imm5^7cr>\,^-rti*^-mcom 
w&mgimz&^x. msmmutm^mt. t>\-m* 
h<rm^mm.m^zm^x . Turfe&e^atc&AS 

[0023] Z<om-&. ffl^m 5~~-7<r>\ ^tlfr — JStfO 

ep#s<iK®#e icffcia £ ix & shew*. +oMM<sm 
&m&*mmttm<,zm^x£^&co7km&timmm 



[0024] fg«^9 fcffitt<OSMi"CU:« M*S5~8 
[0025] Z.<?)W&. I«^JS5~80V^<1*>— JS<7) 

[0026] 1 0 tcl B»tf)f£BH-Ctt . 5 ~ 

[oo27] zcr>i$r&, &.m s fmzmte-t2>&wukfcm 
immikfcmmm^mzzvw&ztxz. m&mi ic 

EBK>56WCtt. »*^6~l 0^^-Tix^-iScoem 

mz^m-t h im^<^wmm.mm.x-hr>x . mssm 
itnmz x h mm ci^ti? &&tro#& $: « i. t 

[0028] ico^. lf^JH6— 1 0 CO vi-f*l*>--Jg 

[0029] tmm 1 2 {=ia«<7)^x-(i. w#ji5~ 
i ocov^-ffi*>-3ico^s?®sa^tjv%T, itriej^ 

f4K^T\ IS«SCSc7)mm*4«OS-^lt* £ WW •§> CI 

[0030] z <r>^^ itim. 5—io ^-rti^m 
comxM?m£tax.. mimw^mzxox-by—-? 
j^tms&.z-ktsiMLmm&mftx\ wm<?y®®w.m 
com.-&ibmtfmm $ fi x st«#g «s a ^ h mm#x 
<rmmfimwzti& z t iz x r> . 
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[0031] n$]g 1 3 ciaiKcD&Hjj-tii, tmm 1 2 

^.mm^ymmmA t<r>2 mx-$> 0 . -e <s> 2 m^wis 

[00323 zcoms. m&m 1 mwRoftmizm 
®&Mmms&it<?>*Mmimb . ?6»ju&iij£jt<7> 

[0033] HW<lg 1 4 fcEtt<0fKBT«. 1 3 

{c!em<oamamgg icti v 1 x , itrie 2 js^amgm 

»i. ^^^Ms-^^-fcjgjSk, l&fblcSti&ffc^ti-jfi 
BHbkS**gi8t k O 2 ^T'J> ■& k b i> iz , 2 
tf^S: < k t G OC0%^S:ffi^&<7)^^+^^*^ 
-tOitcrn&ftZffiti'tJ: d IzMIRZtlK 2 mx- 

[0034] zcoms. m&m 1 sewmoftmizm 

wnkkmfrmmb <o 2m<vmimm<vm i -isitmtfmwiz 
tizzb x\ T&mtm^mzx vmmxwmtMmtf 

/^-■^VYc<r^k^mrc:-f(r>X\ t&^£Lt<?)7k&tm 

&ztixc ocotkf&tfisMt h . ± te&m&fctm b ^ 

[0035] li££JS 1 5 fclEtt<0fKHTIi. IS^JS 1 2 

X«*<07j<}f?8k . mttt*.m7lQ$mb . *k03i8T' 
£> 9 , 3 iSil^ajjJt^Sr < k i> C 0<7)±)££««-t a 

[0036] ZCOt%<&. m&m 1 2<Dfttycr>ftm<,Zto 

fom&<r>fcit7imm\Lism^±zcr>7mmb . 

-fbkfg*^?8t k . ?k k <?) 3 fg^j»4e5t®^ST'ft h <n 

x\ *ii&i<v2WL<vm^!tmizmtx7k<v&A&£mL 
mut&zbx\ i&jmm^m±. &M*®.<r>&%.mm 
otztb izmmtfz, c?>mt £ *MSk/* - # v jt^# $• 
sifc-r J: 3 i3$ijiai-r s . lot, am^ctic o^* 
&*i&mt&<oi,z&^+-ft%:*mtim&zti&<?>x\ m 

[0037] imm 1 6 hk«i?5»bjt«. mim 1 2 



[00 38] Z<7)i%^. ff*3Sl 2-1 5«0V^-m*»- 

izms&mt. to&i&mififfi&Ttiismmsizm&m 
[0039] 1 7 ifZimnmiTi±. m?m 1 2 

~ 1 6 ^-mfi^-mz§mcrMfflStW3iWlzt$\, iX . 
[0040] Cco%&, ff^l 2—1 6(0^-rtli)^ 

m<7Mty<7)ftmt,ZD[\Z. „ jgf&B*K ^itB$, 

.miS^rtiM^co 9 *>^3r < k 1 1 oco^^^RJtcli, 

mj&mt,z%&&xi&mtf*commi < fflfflzti&. tm 
mzm t ?zmwji&m®m***{mt,z% & . 

[004 1 3 W3S11 8tCie®J<7)^-c-{i^ |g*Jl5- 

1 7<n^-ftit>*-m<7>m\&mmmi,zt3^x. mtsmt 

[0042] lf*JS5~l 70Vi-fix*>-^ 

ft&mt&ztih. m^x. sm^&cofHmza^x^m 
[0043] mim 1 9 izm$t<r>wnx'\$. m$M5~ 

*<^^m(=(ai^JCfflfiS;c7)^^'x£^A^-.2. k k t 

[0044] £<?>t§£\ m^m5— 17 cr>^-rtn>>—m 
o %-j}C0Kismizim&Mmmfc(mwtfAtfmA2 



!(7) 001-226102 (P2001 -$Mt£ 



tmRmizmmztiz. zntzib. HLn^<o^m.mm 
cotzfr<vm*gm.*?)$}mm £ '-m t tz &miz-r s z. 

tzfmi3m%h®-&. zti?h.co%.miz-&itzm<n*M 

C0045] mxm 2 o iztmwmix'ii. mim 5 ~ 
1 7 n^Tixfi^-mcrfflm&mmmzte^x . bse&sc 
^commz&m-r&mMi^t^mi. mtitfcmcott 

[0046] Zcr>t§>-&, |g^5— 1 7C0Vvf*L*>— Jg 

mzmmztiz. 

[0047] w*js2 i {ciBaco^rti, mmmmi/ 

sk„ mm&ft'&gimfrtt&teztihTkmttx 
xmmt Lx?tn.-r&imnmtzffiz.x\^. 
[00 4 8] zcoa&. m\mm^^.r-^x'ii, mmm. 
mzfcmzmte-t h tztbizmxm 5 ~ 2 0 cov 

mm^xy-^A^z-th^btm^t^h. 

[0049] 

*JWMfcLfc» 1 e>£ftiBJB&B 1 -04 fcai-^TR 

[0050] «*(«6^fAtt. ffUHttailllMtt: 
!£SJBg§i:f&m§§MkLT®ffl£*l.6. 
Cl<?)|IJf6^ffi2r#^> JaT£i^*#3*li»BJB'CU;. M 
F4e^cteJB^SffimtO 1 ocojfcfrk LT«BKbfc*H 
2 0 2 £f$fflL/^c#tia#$>.g>. ^t*5RaVfk^!Bj 

/ - A' - jggHL* 5!S - tKO 3 fifcfr&co&m * imt 6 . 
[0051] *aE^ffc^tt£*^m#?*>&3i 

& -r b x-mimco*- h*r--?)i>tt*um^htzishX' 



[0052] CH3OH+O.714 H 2 O+0.143 H 2 0 2 — 
2.85H 2 +COj +0kJ/mol 

z (o 3 f&ft&tmcomtecotiijjizii , 1 mmnmi ( 3 
s^t^&i.. 3^jfi^®«2ws<o«m^«fflTs 

9 yfzznmmizm txmimmmrt^^h^ 
#*. &®&x'Kmis^&3mmm<nm&&tfL* i Bmi, 
xmu^b^j^<rmmfem\m-& zbx\& 
mmw? zzb^o m&wb & . 2 mmcovmzmi 
-r&wi. i^.mwtf^mx'Lfri>mm&'<.zm-\mm 

[ 0 0 5 3 1 a 1 ^mmmiza^^^mmM^xr- 

f a 1 oii, amsaa nt. mrnmm 1 1 

i&^htzfr<r>im®;tei'^J±X'hhmm&miW.\ 2 
k . 88£HI?ft 1 1 \,zg&,ZVm? &izttX7>a VTV -v^r 
\3bZffitX^h. 

[0054] ®mm& nil mwimmw. 1 2 
tezti&&n*fz.*<7)7iimb. 3>ri/7ti3M« 

x\ ftmztxtzmjiiiVM&mm<oMJjmw,ji. ttzu 
sm$mgiw<?>m%jf&jib Lxmmztih. nmnmi 

[oo5 5] $m$mmw.i 2\t. 2r><Dmm?y7 2 

1 , 2 2 1 . ^.•ft^Sf: LX<m.$m2 3 fc . 
fcl/C<0&«& 24 1. -l!-ft^^ (CO) 

mm2 5 1 . j^is^TK^i^^si: Lxnm&ivm 

(H, 0 2 ) <S^2 6t. $OTt£M2 7fc£li;tTU 
I). dixf>#^SP2 3. 24. 25. 26«^31» 

2ii. 2otf0^5'>^2 1 . 2 2bmm^23b : km 
ffit& { gg&±.t,Zl$.lft>titz#y7 2 8, 29k. 
2 3 & JnlSi-r & tztbcotmgiW (miLlZt-?&tziiJ< 
—f- ( HHTJi'N y f - >-^Jfi$ii7t:gp^T-^6<J^ 
■T) ) 3 0k. K?H92 3&tra*li2 4aA8ISfflK£ 

jt^^(irat$wcftsi-r&^i6<7)iaK-feyy3 1 . 3 

2fc2^^ii.•CV^S. 

[00 56] CO{SjSSi52 5(i^*n<7)1f^T-J>-5T. * 

JMiKSHfc L . 1 1 or y - H «f« $■ 

=Srv^J:dfc:coiftK*ftPPB UlTfcffla*"*-*. COffiS 
SB25<2C05rC0 2 {^t;$-^l»7t:i!6col?SjS (^i 

[0057] H 2 0 2 <R^gS2 6«. vT/fXlZ 
*RfSH 2 0 2 *^tirS^tCH 2 0 2 ^ffilgfi>. 
H 2 0 2 «MSB2 6<i:giiRJfH 2 0 2 SrqRS-ri,©^ 
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[00 58] mWl£W.2 7iii§j£-b>y3 lfr^AJjL 
/c&ffl^£S^^Tflnf^S:3 0£$JffllL, ffi^-tr>- 
-f3 2*>/i>A^t^ttJ?aJS^^^T7Ky7*2 8, 2 

9 zmmmw-rz . vmmm 2 7 izun.ss.&mm^&m 
mfmsmfrb&m t sras^^fi^js L£g#«*> 

¥m&mwzm± . ftJSPisa 2 7 a^yr 28.29 

[0059] ^J^y^ 21,2 2£«<e;h.-? , #l^frS 
ffi&OttHJHW («E*> jWKSS:h.TVV&. -34"), - 
OHJfcJKSte 2 S«WM^M«SriSffl-r £> 2 SJSflBm 

m (CH 3 OH-H 2 0*2j£4Nij£) jWRSPSfl. Ml 
f4^y^2 2CI±. aBMbJcX*$» < H, 0 2 -H 2 

[ 0 0 6 0 ] .X ? y-sMcftffiOflJftii. ( Stea 

i)/*-^ (Carbon) Jt (J3T. S/CJtk«E) = 

1. 8ffl^<OH 2 OS:iioifc*j8SBre*4. 
*}§?S<9S/C= 1 . 8<S9ttfcL SiJ^^I (CO* if) 

=5:S^<^<i?tfJ:3KS/C = 1 . 8£$fflLTU 
&. SS&*bJc5&*ig}&«:H 2 0 2 ?gjga mol%0 

[006 1] 02{C^-Tid(C, RttS24i;iK£*3 
4 OrtSBCcflSiKffl}**} 3 5 jfi^SSWSfufc S . fli 

-y h Sr h . M&tCiitflRfcjrc u-Zn-Al, 

0 2 ^S4^fc'^OTk^,ffiHfflM^&ffiffiLTV% 

[0062] Hi t^rTSl|ffllSS2 7 (i, iSJg-te 3 

1 *>8WJi&KC«-33=M£f8g5 2 3 <0i*igBj&ga<I£5eig£ 
(#J;tff2 3 0~3 0 0r<75&ffli*lcD<i) t^l)«k3 

tc. »n^^3 o ( t-fx'btiiim&mfim. 
j*-i-x'htummm&s.®m (*mm) ) -rs. 
[0063] ^sat^ *ijsp^s2 7t±, m$tmt>m 

3 2<^fcaji&gfc:g-*&aESSs2 4<oi*igfisj£ (sieti 

3 0~2 8 0*COi£Hl*l?)<i) i3rl> J: o lz#>y 2 9 
£»«p-r&. o40, ^^aiEB#(;{i±(c^>r2 
9«0ttHJSUt«MWWL. m47>7 22frbikAZtl& 



3§2 4 TJB£ £&«&JS4^^£J£Wr S?&g*JtJE 
<0giJ-£S:$W?-& C b X\ 2 4 <0|*)gS;i&g£$iJffl) 

©0^3:2 7<±. ?mth*^v3 3t. ^>-r2 8, 2 

^ZW&LX^h. mt\$-XVT28, 2 9 £S*ijjfMffll 

Afi»jpro^5A (m^-m) zazimLx^z. 
[0064] mzm3 iz^tRmm^smmiu-i-y^ 

ox-ii. as-fev-9-3 27&^A^-ra^ana*^#<?>^ 

[0065] S 2 0 T-ii, ^KgrtfflJ^T^IS^aK 

(is^jEas) ts x'$>&i>^fr*mm-h. t=t 

s ^^A-TixJf^/P-f-^^^TL. T = Ts 
T'J>ftJfS3 0lc5itf. 

[0066] S3 0T-«. x 9 y-ivm^mzm-hm 

Ts (=:ifi-^<^rifn<?5^4ffl^i:^.&J:5C#^V7-2 
8, 2 9<7)ttaJ8S*SrSJW-S. PL<«T<Ts <7>t 
#<±. ^^>-^2 2*^<7)tSASc7)SiJ-g-$-Ji^L. ^< 

* s-iwktemz m-&mtfw<m®tii&t: jmuds*. 

T>Ts cot^ti, mi*y7 2 2frt><?>ikA&c?>m£ 

zmt>L. -ivm&mzn-t & mmit^mm^m 

Sr^-S-y-a. SjKHAT (=T-Ts ) «>£7-f-K 

mmmiz&mzBffi&Qtf'&btih £ 0 iz&mmm<o 

&A4Jt^£3<#>&. J tLX&tim?>72 1 . 22*> 
<^<Ot3ASJt^T'^#3§iffcS§ 2 3 tt5A$ixa J: o 
C#^728, 2 9 SrftJiBrri, . 

[0067] i^c, 2ra«2KB^ mm^m.2 1\±^ m&m 

^m^^m s iz3.& o tzm$*m& ^ »4««5 1 1 c~ 

ttt&x-# & j: a tcamaAJitiwttn-i**. 

s t,z£-?x#>y 2 8 cottai*/i«t zmw-r h t ®mL 

jCA^tiioL. l&g#fficTL. ^v^3 2<rm^zi.^x 
^Mm<ntzfr<r>X>7-2 9ZmMtht?<iM.y7X' 

mmtfrmntt) 9&*mmzf®itm?h 

a. oi 0JD^3$^©Jffllga2 7(i. 
nt^tiSAait^SrR^ooM^^^S. 2 9^(21 
SEaS-±#S-«i:. S«%^l:*^-^V>i:#J4JSAfiJ:b^ 
5r«*>ooM^V7*2 8. 2 9<7)Ifi]KIS5rT^$-^l>Jt 

[0068]$ ^>(ci:^.eK(^e^%mss<7)^i!i 
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=?—■?) s-y*y 3 accieigu-cv^. jgtbi$ffl<o&A 

C 0 0 6 9 ] m^iZTjk-t^yyti^ K«Kja5{3fc<tl.m 

mms$.tmm! : bcr>ffli% (mmm) s-^-t. fitmui. c 

H 3 OHlmol £*tT5H 2 0 2 (H 2 0 2 /CH 3 O 
H) Ot^JtX ( O^XgO. 5) Sttf-T. Jgft&fcL K 
JEgftQ (kJ/mol) fc, H 2 O/CH3 OHcD^Ht (* 

[0070] CH 3 OH-H 2 0 2 -H 2 O^MPfOtt 

t & . *m$mmxi±. mw&mt lto^xso. 5 

0 £ X S 0 . 5 £># ^ffiBrtTISW £ ii& . 
[007 1] LtS*^^|,J:^t^ KJSSiQ*<ot^ 
&*-hV--?)\s&tfrft&L&-f&cr)l±mito±l±. H 2 O 

2 /CH 3 OH = 0. 1 4<7)b*X'fo%>. ffi$$$$BS1r 0 

- hV-^/l&ftt:#tozmm ( Q< 0 ) fc^ifiij 
(Q>0) h%it&®mtf'iiimb%iX\ / ^ 
h. =Sr*J. ^7 7C0±(I!)Hie$iiOTanklioJ:r/Tank2Ji 

[0072] *SJtt=;o^TlttBW-& fc . nEPT-^-f 9 
? y -JVTmSK&'gW.mi.Z.j&g & H 2 O* (mo 

H 2 Ofi(mol)2r?S-tt>cOT-$)S. AEPfcTEPT^ 

a(moi)^L, ^m^mi^m^mm^Hi o 2 -jag 

lmol T0Wj&SHfc*#*^cOH 2 0 2 jgjg 

3 0mol XcotZcvmZ^-t. Srfc. ^7 7tit#7 

[0073] S/C ^ 1 . 8<Djffefr£>lf*:-f <0<i, 7v 

ye in vc 365 P <7)t;Me)&mX'$> h . UW®m J-OS 



& & y ? y -/^Jc?§?ScoiiUg^ s /c = i . 8 

®S/C=1. 8^R8^^fL-T, S"J^feSr«I$iJ-C#^ 
&/Jvkfi t =5r ffioffi £^Ig-r & C i: tfX' # & . £ Jfcifi 

[0074] ^(C^mrfi^^xA 1 Ofc86«a:flfc« 

**&it^i 2<rmft*w i fttz>. ®mmw. 2 1 \±m 3 

T#^^r2 8,29 Srsteasssij^-r^ „ 

2 4cOiagSriS^ag^T'j$^>*Hc#a$-li- 

-s. -tzb-h. ffln&m<7)®i>$mg Y )<vmt& (mm 

Xn»l =0. 4~0. 5) «Oj»4SAait^i:^&J:d 
t^7*2 8, 2 9<?5ttai8KiSrSiJffil-r&. -f-co^ 

aK^s 2 4 cortssfflJStsa^*H:isgffls^ xm& 

[0075] ISSiaS^T'^L^i. ffl^-feV-^3 

2frt,<vmitim[izm'3^x&mm?>? 21, 22*^ 

4»tO*fflcotSAaJt^5r3tMSl2 4cortSB?aST*^ 
i&gTS lz&tzti& X o lz&#>'7'2 8,29 cOGlteJS 
® ^Jffll-r&. Cicof^. «®S2 4 0f*|gB 

aKT^Ig^iaKTs (C^t^iSS (T = Ts )X 
ii. H 2 0 2 /CH 3 OH(7)^e;HtX*^-h-9---7^ 

^(Wi(fx=o. 14) b%&J:o< l z&#>y2 
8, 2 9cOBtejaS*^Jffil$ii& 0 4fc, ^»mSK 
JCtTiaK*iJfflltC^< XilS-«-ogAAlt^5:«^Jt 

44sas^#:*^§^i». m%,sm&cr>timm>3 

&&W£iWX-*Mjjm#&flzlZi&gfflWl l zm'3< X^Sr 

[0076] m$m2 3iz&AZix&mzmm¥-\i±m 
toxis.ai*ti. znm&mtom&m2 3X'%Ati*ixh 
zbx3&fttft^i,zm&ztitzim#*tf%t>ixm 

ZVtzih. -im^2AX'K^tst>mi.bA,b'ti:<W) 

sij) ^m^A.x-m.^h-fmx'hhtzib. &n&x'M 
b§.%b nights t>tfx-% < «v 

[ 0 0 7 7 ] m4 ffiy^yizTK-tx o izfsmwmifio s 
xso. <5-%<r>x\ KmkQZwm&i.zizmmizizffl 

WX'%. eft«fs2 4cOrtgB?agTSr^fflfiE$iJfflIcO^T' 
&i&Z-£&Zbl>m§>ZithZb 4>T-^S. ^3t$iJ8PK 
HT-S/C^l. 8T'fc&cOT\ Mi]^fi£ft^TOJT'^ 
6. ?^lc$iJ®KHcofitifilS;(B!lco»fiEX = Ocot#co 
*4Sr§J*^5rfP$iJT'# S^ffS/C SI. 8c03 *> 

7ka*<fiii--T-Sftfy ^ y-ivfcmwMg. ( s/c = 1 . 
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8) izm#>ti<7>x\ ^&2 3z-<m%m\fMmtf% 

mm&mgiw. 12 cox. ^u^-^m 

[0078] &±m^Ltzx o iz^mmmmiz xtur<z 

KcoxoizwHmtLxgs. (o 2 +4N 2 > zm&-r 
, m$m2 3^ac»S2 a i,z*m£s$uz-% 

<?>x\ mm&.®.mw.i 2£'miz-f&ztt> i x'%&. £ 
uzmmnmi iiz.ti^xi>mm*isi%^is*mmm 
<o®.%tf*z&i&x'%&z.}ifrt>. mmmmi iv>*m 
m&i&mw. f gcr)&£'i^<X'$xtmmmi l^mit 
izh&^-th. 

[0079] &tzmmz%m? yriziRm-tz-zm* 
h&i><r>cr>. wHtm (m$nt*m) *wfcti:<?>x'W.®fr 
m#/h$<8^ Lfri>mimtf*.®&%cox'mifSLft 
(ni^x-h^tm^Ltz^mmt lxw.®lx&vz> 
<t>x\ mm-^fytmm.tf wm.mm 
w.i2*>mt l z®$fX'*z>. zt> izmkmm znx^tz 
x/3 y-rv v j timfccoi±Mi l z±z%mjit:mmLtz 
ftjmsacoxyy 2 8,29 tzmmx-B. 0 & 

cox\ zn&fr^iji/^^fcn^itteZT/m^^ 

c 0 0 8 0 ] ( 2 ) 2wmMmnm*m*i,* mmm 
mo&xm&m * ®\wt hzt -t-rae^ £ v *r- -? 

Jl&frZ'PMzftWsmb <&Mffli,z>>7 h Zit&WJg.®lW 
%htti>lz. &Q&2 AcoftmS&ZWCgMJfa&g.lZ 

&^i&&fflfflzm®®.Amtmco®miz x -^xmrnx-z 
h. *-hv-^jisttX'Lfrti&%fflm^m%cr>x\ 
55t«fg2 4 tmfefcm&miz&^fzfrcDtimgm. ( t- 

Mzftf&M t W*MV>M?}<7)fflWi)**\mX'$> h<OX\ K 

®s§2 4 c?5f*igBiajK(Jo#ia • femzmmizMfcx-z & . 

C008 1] (3) fflWm8X'S/C>l. 8k%hJ: 

oiz2 w&nimdmnmL zm>tzcox\ iij^^sr 

^<xm^. mm-t &imm.m<2mmx'mx; l*> 
i>tm?>'7i>2r>x'mti. 
[oo82] < 4 > mmmz 2mmmmrthmix^ 
ts<ox\ mmmmisz-T^i ozm%,smmizmm-?z> 
011 i. (f ^ >- h ( mnmmm^tm ) izmn 
•t^ mwommt: 2mmx-m&it& z t & . 

[0 0 83] (5) lmol «7>CH 3 OH*>£>2.85mol CO 
*mZ±&.X'1*h. *3f3S,K»3mol . S5^^t;tt«2 
mol . M*fi05r-h-9--V/ueia2.79iDol tc<T>X\ ffcfc 



[0 084] ( 6 > mm<%m. w±mm. g«m*s^i 

[0085] ( 7 ) 7Kjg-|±T-*>€.5§K-fb*Si&iI«cO* 

.®-C7kic#f?t?t*}§?«i: Lxmmfy? 2 2izi&<g-r 

^22 tciRSL*: 0 . «mM^tt*&B#^vStt^lS 
[0086] (m2<7)SU6^®) mzW.2co9mMMZ 

0i~3. 5zm^xmttz>. zcomsmmumico 
mtmBco33zmx'h 0 , ®mmmtfmm 1 
mtrntcz. mmKomummx'iz. mw&mwfcfr 

-)fc(0SXS0. 5 ) fc«> % ^JC€r^llt^7h$ 

iiBiifti'XfA 1 oio^tiHtnemi <^n«fi»s 

T'^tJtlll tmmX't>&. 3t«5§240«^ (02) 
'J 3 3 (ClE^$^iaS$lJl»7-o^7^ (03 ) 

mumimicommmbmmx'bz. au, 

?21, 2 2 KJR2g£*T..S 2S®coj^M^<7)fflfiKfcJ: 

^o^v^^^<J: •5>iag$iJffliro^7AJilcfcft'l.#Si5^T 
(JSAaJt^J5A^^->-^) i±m%&. 

[0087] m5iz7*-r£ot l z. mmsmtLxo. 1 

i>n%kx'% &cox\ zcommBx-i±Kmg>;Q=ofre= 
mm<nmw<nK*sm&®mmm t lx v ^ . 

[0088] C:<OSfJffl)®HT\ 2 ^J5ffl^ 2 1 . 

22^*^1^3/021. azffitz-tttuz 
*«*&fi*^ & * < 'J>-% < mts X o iz . ^JP^HT-S t> 

[0089] 2^S<75^M^<7) p %<r> 1 S?S (Tank 
1 ) li. CH 3 OH, H 2 O z , H 2 OSrSie^Q = 0 

(x=o. i4) ktc^^o\izm^tz3^wimm 

b-fh. -miyhCHs OH lmol lC«LTH 2 0 2 

o. i4moi , Hj oi. 5 4moi commtcotimuKm 
x-hh. m<o i mmcommn (Tank2) a. am\ % 

H 2 0 2 LTV-v§. h?T^<03b£^*?§«[*<K 

[0 090] C:co^7 7*^**^J:d^, ^lepffifflti 
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t,ztm-L%^&m*&immx'% m^23<n 
^®m®ffl?>mfex'hz>tzit>. wsfflfflyvfyMza 

[0091] znmtmmiz ztux. mmm 1 <r>mmm 

STcaKfe ( 1 ) - ( 7 ) <3*MI#l3Kfc:ft6*i£. (1 
U ( 2 ) ^mt-Ji^-b^-v/l^frSr-^tr^ffl!) 

ft£RJ5&A(z& Sid arfflflaWWIi WC* & . t 

[0092] (8) mmmfliO- 14$XsS0. 5fc 
I&g LTf^ffllQ S 0 KBSJg LJtcOT', ffifESS 1 

k LTflM3ft*x*;WF-i|!Httfc/jN3 < § c fc 
[00 9 3] (§&3?)3gJf&e!S) ifc^Jg 3 ?)Sli6B©§r 

0i~3. 6*m^xwffi?h. zcomtmrnhm i cr> 

^m?i>-xf-A i ow^imne^i <omtmmx-^ 
utai tmrnx-hh. &jfg§24«o«fig; (02) 
^t'j 3 3tceig$fLJtiaK»jeiiro^7A (H3 ) mi 
mmi<^mmmmtmmx'$>&. <iu mi*y?2 

1 , 2 2 ^JR^$tLS 2S3StO^Jl^cOifflfiE^^i, 

[0094] 116 J: d (C. .KO^jUBJST'ttiMffli 

8&5ffl0<X<0. 14rtC&S-f.5<J:5K:.X*./-7W 
tK>S?S (Tankl ) <?)ffifiS:Sr^TV->2,„ fteco 1 W&cm. 
W (Tank2) amo! %H 2 0 2 *}gifr9ft&»k LT 

v vg, . ;* ? / -;U*i§&*<©^JOEIfij£ k & 0 . »BHb 
*S^k&&* { 3Sf&RJfotij£k t£h . 
[0 0 9 5] /77*'f.»A>5J:pl:. St^lBI** 
0. 14<X<0. 5(r>&mmz{m.-t&Zt$:3:f¥t 

u mfeco&mmwx'&^tKhm&^wi^m&^wiz 

©JffllKHSr Jf- h-f-v/l^fefrffi (X=0. 14) 
< 2*8r < JfP^TKSS 2 4 <0«r»fc:{ftB-r 2 3 



[0096] zcommmmiz xtiif . mriem 1 

SST^Jt ( 1 ) ~ ( 7 ) C7^*<|5)ttlC#ii,tXS. -5- 

*mmHss.zmt>-?ztwx'Zxm¥m2 3<n^%)v 

1 2 C0X*;U=af-8&3S£i§tf> ZZttfTZt. 

[0097] (&4comtmm) mzm4 commmmt: 
@i~3, 7*m^xmwth. mi&mtkBBX'iiffl 
wmmeMhmm (3o£p) x om»:x7N$* 

1 -5 k t k # tofotfJMMcar ->tu», d <0HS&» 

[0098]ffltiyXfAl 0O«fc£ (Hi ) . K 
M&24<r>ffi!$. (02 ) s >t'J 3 3t^ie«$ix/ijaffi 

X'hh.mL. im?>?2 1, 2 2(CJR^$ixS2ffl 
[0099] 07(C^J:5tc, ^^21, 22 

frb&teztimmmmwoTiim&mtf. s/c= 
i . 8 imtrtx oiz2 wm<7Mmm.m<?)M!8tfm#> h 
tix^h, 2mmcoi%m<?>oii>imgii. ch 3 oh: 

H, 0=1. 0:1. 8«t Mi>mm ( Q = 
-49. 8kJ/mol) lz%& J: o IzWS&LfcX 9 J—iVfc 
®WL (Tankl ) fc-fS. fficOlSSJi, CH 3 OH : H 

2 0 2 : H 2 0= 1 . 0:0. 5:0. 9<0ffll£k 
St>^M ( Q= 1 2 3 . 9kJ/mol ) lz%& i. 5 izMM 
Ltc3tittt&7mm (Tank2 ) fth. Ztl^2MmcO 

mnmmn s/c = 1 . 8 zmtzti o tz*ti?tiwm 
a. 2mm<otmm®®jsu±. m&f&mzmmizwt t> 

dlzmsZthZtitX'Zh. 

[oioo] zcrxrjyfrtzfrh^&Xoiz. $«&fflo 

gxso. 5ms$"Jtw*^rse-c. u*»t>»jffliffiHCfe 

v ~>X i£JS+^- ( ^^^JnRS ) 5fiwk*&«e9& $ itT 
2 3 T^ttfcfcfldRfcilHW- 6 C k 

< . fm&2 3<7>**j\s*-?mmt>Hmm'Hzwz.b 

[oioi] znnmmmizxtui. mism i <?>mim 
mx-mKti < i > ~ ( 7 > (vmuztot. wrvumtf 

do mwwmizto^xfcmtemii:WMi±m<-tz 

t tfX- S , 2 3 cox *;^-JBM S- S t, ^-=5: < 
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h Z t *<T'£ h . tfz2 ffllOlfflffliiS: S/ 

Cfltftci. 8J:9^*#<&&ffifcl££Lfc%&«:. 

ykmfmtemzmwsmx'fr* o&wwcwt & z 
C0102] ( as 5 <^n»i ) jwas 5 a&aasn* 

08, 9£fflwtI«0J?-r£. £OSdraJBii3a9R<Offil 
Hfc*JV-»TS/C = l. 8fc&£J:5fc3*8<9&AftJfc 

C 0 1 0 3 ] 08t=^TJ; a ammm^x^A 1 0 

<r>m*ffimtm&&mmm mi) t mmx\ 3 mm 
(rmmmmzim-thz t tea*- 

4. «fiat«6Mt42tt, 3-P^«Sm^>-^4 3, 4 

4. 45t.M^^43, 44. 4 5 

2 3 teaWBfi&SA-r&fcft^MfBiteSttfeilfc 

3o«^yr4 6 , 47, 4 8k*«irv^. m%$* 

2 3 . 3t«S2 4 „ -mt&tm&m&2 5 . jUfi^bMR 

(S^Sff 2 6 &tl«|ffi£S 2 7 & fc* * <7>fli!<D*f§j£{i . h?E 

^V?4 3*^«i 1. Omol ( 
9~y? 4 4*>A><7)«*§a 1.8Zmol 
^>-^4 5*^tf0et|&* O. 5(1- 

flU 0 (SJfe) szsi (MR) 

sgffl o s x s o . 5 Tiag$w ( mmm ) t^mx-h 
hkbhuz. zcomwsmx'KmiZiZm+ft (*&g»/h 

KB) ^Tkfit^SfflBic (3/0=1. 8£}H*:-fiiaj£) 

x s / c = i . 8 £ mmzvmx' # ^ a^s: 

3?S<7)MlIf4{iJ:E«-4fi^l=ESS$ix=5r^. 
[0 107] ?>-:?4 y-)VX^W&X' 

bh<r>X\ mz.\sm3&&2 3 *M&*4fci^iDl»SSB 

-/HfcWffl-*-*. ±fc. 8t«»2 4fc : WIHlifi^«art-- 

Lxnm-th^ . * 9 j -Mt^mx-htui^-^ 

[0108] zcomffl&mzj:tii$. mizminmim 
mx'^tz (i). (2). < 5 > — ( 7 > o&geftn 

(in fflm®mx'*m&mzm;&&Lt l zmwx'£2> 
cox\ m?t&2 3(7>x*j\'* : -ima.$:mi>'j?%<-t& 

Z t tfX't 6 . X oTM*ttMHSai I 2 OX*7K-3!i 
Jf^&C: fc^'T^S,, t;tm4<7D^ife^® (0 
7) Cit^., ffl^»JfflI<Og*SjWSv^-Cs SJ^iftSr 
!&££-t>:3:vU 3 t^g 1 2 Z'tlzZcom&lz&iiZ®. 

f&.Wi.'&tn^g.z-thzttfx-^h. zcotiib. mum 



&mimmtmmx-b&. 

[0104Uffi^y^43, 44, 4 5K**veftJR 

h> t. * <h 2 o) mtfMim*mm (h 2 o 2 

aq)TJ>4. ££$SHbfcft*l§i8EJiH 2 0 2 : H 2 
0=0. 5:0. 9(molit)<?>ffij£T$>.|>. 
[0105] &iJSPgg2 7fcL SJS-feV^-3 2<7>gtfflig 
JK(C«^* &®2s 2 4 cortSBiagA*i&5££0£i&g ( fi»R 
fcf2 4 0~2 8 0*C<9ffiffll*JCD<fi) <fc 5 

r 4 6 . 47. 48 srSBUMflhr & . mwmw 2 7 a<i*j 
gs-r-i.^^ u 3 3t,zimztiti$jmmy"v7'7J* (m 
3 > ^tig^fttycniufess 1 commmmt mmx-hz, . » 

Zhcoit S 3 0 ^fcV^-C 3II«<0*m!S^O&Afi*t3s 

t=^-5^KjE£^QM#^ns j: o i,z&immmv>m& 
itrntiRtb *.m±mmx'b&. mmat2 
7ii*<?>M&&&x'm4iM.mm&xzti& x 3 <,z&*> 

T4 6, 4 7, 4 8 S: [Hltej^^JiP-r •& . 
[01061^^43, 44, 4 5*^<?>&AfiJt 

CH, OH) 
(H 2 O) 

Z ) mol ( H 2 0 2 ) 

mmm^m 1 2 sr^ffl-t a z t wx-z h . 
[0109] (m6<?>mmm) mzmenmmmz 
mio, 1 i2rfflv%-ciffiBj-rs. ci<oiufi»«iJii«g[ 

m$L*mw-th z t iz x ssjassQSrf m Ltzmmm 
i±L%^mx'$>z>. 

[oiioiHii izttttx 0 iz, mAnmis-xr-A. 1 
0 commfS.itm 1 1 m tx-h 0 . 1 nm<om®mi®& 
mm-t&zk tzmmt a ffi&cox. t<m& h . mm 

S52H. lOC0ffi^^V^5 3fc, M^y?5 3*» 
^c7>^^2:^§§2 3tcaA-rSf>:* , ><7)'i : !f5±lclS 
(t4.fL^lo^VT5 4 t5-<ii-CV^„ m?t$s2 
3. -Kib^^gS2 5. i§S?^k**<SMg?2 6&^ 

siiffli^M 2 7 «r fc- -ecoflnw^i . mi&mmm t m 
[0111] m®?>7 5 3izi&®iitih immcwm 

EMU, CH 3 OH-H 2 O z -H 2 0<r>3f&tt&M® 

Tt-r^Tj) 0 , CH 3 OH : H 2 0 2 : H 2 O=1.0 
: 0.143 : 0.714 (molJ:b)COffl^T-J>i>. S/CiiJi 
1. 8Ttiv^', SJ^!BjS:5i9l(c«lM-rs/^fc: 
1. 8XK>m :: F±Z%m$:&$Z't&Zbi>X'Zh. % 

mm®(oMf&i±*-b-v---?iVfkftcr>wnimx'it 
3r<, &M&2 4frhnm*mz%ii$.Lxi>i-m^<?>ij\\ 



(a3))01-226102 (P2001 -J(0 2 



[0112101 0fcsj5r*\k o fc, 5(iKlC^ 
3 4 W|*)g?tM«a^f« 3 5 *<3t*$<X)t t>C0T-J> & £ 

t a m z&mmmm t no«-c-j> & *>\ aHum* i 

SJffliOJoMit LX b-? 5 6 fcfll* £ . Jp3*i§£Bt± 

^^y-;i^Mf4a:?fii 1 co*ytfx&tfmz-£h'<- 

[oii3] mm^m27i±. 2<r>man& 

&jC5§ 2 4 artffltiU#R£KBaft ( «i 
tf2 4 0~2 8 0X;<7)!EBl*jc7><i) fc^i 3tCh-^ 
5 6 £ . tMWKB 2 7 jWjBW 4>t'J3 3C 

[0114] zwmammizxtuf . b?ib^ i osgro 

( 1 ) , ( 7 ) £7)56^tinx . J21T 
(12) KKfs24T'ii^-h^--v;^frT3l®S:j£ 

mm ( b-^ 5 6 > znmnztem-rht£vx&ti. z 

h?--?ji'&mzit'<jmx'mt!. ttz. tnfmw.5 6 
2 4 cof*i®i&mztk%Kmi8j£izmm- h mz 
-mmzmmzti&mmx'. mmiw.5 6ximzn& 

h . ioT. ttft&tt&S 5 2 £ Jfcl8Wx*/U=¥-3» 

[0115] (UliMSm) WT. KMIlX^B 12,1 
3 », ^TRW h . H 1 2 ^-fmSUBcD 1 »5$ftS« 
KH3IS6 1 *m\L, ^BflcOKMRJtEcO^Srff-? 
fc. 3S%2§ (Jn5»$WfcS5) 6 2«±. ffAC^4.5H <0S 
U S *-;U6 4 2 0 mmfgO SUSf63» 

*MM(cv^h;Pfc-?6 5£f£SL/iltJ£T&9, 3K» 
216 2C0WI*I3&'£ £ Tift 6 mmg?) S U S 6 6#ifA£ 

[01 16] «*Hctt. ^ ? J-fr : ?k : 2ffiMbkX= 

i :i.8 -.o.uco^/i-itt.zmmLKfcwmzmmi-tz. 

= 1 : 1.8 «0*;Hfc> teJWHLfc*»aE3&fefflLfc. « 
PiSJitfVr (H^B&) £J:-?TSUS1 : 6 6£iIt 
T 1 . 8 ml /mi nOgSfiT'sl^S 6 2 (Ci* -3 . 
[0 117] 3MHS6 7U:. Tp|E<7)^^y-^*IIS\K 
fli^U'y h (Cu-ZnO-Al 2 03 ^1/7 h- 



(S#CC It?MDC-3 ; <*>3xh3B&#) ) 6 8 
tY^M £ tttofc 2 0 mmfl(7) SUSf69 C^USSC-? >" h 

;wb-^7 ozwm^tzffi&LX'hh. mmti 1,72 
* **veih.we u: . 6 7 coRisf tmi&&ff 1 

0 0—30 O'CWSEfflwm^agl^-I.J: 5 fcrv^bA' 

am»eWiB££fc*fl:-f * J: d 1 0 o*ctLh£7)iae 

[0 118] «|^S6 2cOSUS < g63(C(iAr^f-frU 
r#X£-5gS£4T-®AU ^55 6 2rm^U7tM 
XfX 5- A r * >J T^lfX i: 1 1 6 7 IzMZ X 0 

izLtz. ~JU&m&.folz J; *) *kf& Ltz Sr 

KG2800/«iaj§s ; TCD/*7A ; ^lxdf A 7- 

[0 1 1 9] HI 3^H®IM^5rSrr. 

MiKRiS^ojnMias (Kie^MiaK) (°c> Sr«tw 
co fc, TK^tas (%) *«mnc*Lfcfc<o-c*s. 

isi-ftBrFA i oi5i-RiB'gS[iMiajS(=*5 v >x sjsiae** 

eXS*g6 7<OAP#ifi'C^?!lRfE* J ffi5tL'CRJ©ffrtK 
[0120] tfcTkmWk&lz^Xii. ■EP^K'fbk 

iaj^j 1 8 ona±X7kmm^} 5 0 %mjr>imif^. 
f&Lt:. z<7)ztit. mm-t^mm mm 95 
± ) fz#><7)s&mR&i&&zi&i&mi l zTif& zt# 

tfx$><r>coi&ig£i&MZ-ttZ>zti,z&5-i,. Mttfc 

o ma® 2 5<r>mmsimMzw?h. 
[0121] (minmwMm) mz^Knmmmi 
m 1 4 zm^xtm-t 1 . ciosaBBJWia*«<^ae 

fti.. lSE^fc2?RSt 3fg^OV^^h.c0^m®^S 
(CfeV iX t> ^fflT'^ S . £ CI T'ti 2 ^M^ffltS^aS: 
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[0 122] 01 4C^-rJ:-5C. KfC2s2 4C3KJ&* 

^34 icwmmttttt Lx<mmtti&®te i g 1 5& 

ftXZtiX^l. fcRM3 4!,zii*?;-)l<A<mm*iR 

*i. &®tt®.mte^7 5imm 6mzwmi5titivtm 

mztix^z. mAft?mi& i g7 5\&K]m3 4ftcn)K 
£ -fifaim-kmiz h -> x mm<?> +<i>& *■ s xf& 
vmx-WAZtL, zu&g3 4 \*uztm& xxwx-nmz 
m o mmm<o®.mizmti;n 1 5 a lx 1 ^ft . 

[0123] CH 3 OH-Hj 0#Mi<g3&7 6£iI-7 
T3cSfS5 2 40KJfc8&±K^A£fU H 2 0 2 -H 2 O 
tfxJi&ltSS 2 4 c9gOSS84>'t^;:«rA § *i£Sffi#ffc 
ttlft* 7 5 Tfg&Ott&P 7 5a *>£>5U5S§?)# 

x«ix:frr6H;:?G 5 «?^;rCT#ftM!ti|££iift . 

[0124] Rmmma. ^mmsta. 0 t>%KKj&o># 
2 4 nxnttmz?mMmiJ s mfct& ztizxz, 
4 <7)&mm±nm%ffimx'%mmtftt®i lx mz ft o 

T\ 014 «5Oiag^0C*$IT'^-r7SJS^ffl^T 2 
tfOJ: 3 KSISS2 40^&±<0^#?|5£;3r£KHl*l 
£JRifcftC:k#<T£ft. t^>^3?s^m^K«^gt 

jgffi-f 5 - k t>T£ . tt^tttttft«7 5 £5ggHfc*5il 
7jc?S?Sco^^ >?4 5 izmm L . «St 7 6 £flil<0 2 O 
<r>ffimf>7 43. 4 4t,zmtftLtzmf6Lk-t&Zti>X- 
£ft. 

[0125] a* . m&?52 3<?)m®xmimit2tit: 
xtmtftftim&^sizmxL. fm4mmte<g 7 5 

Sril t T 2 4 -tKSmtfX 2r^«*&-r 

ftClkt>T-£ft. mz.im$t$s2 3frt>mx/Z><g8&7 6 
£*Wt;fc*ffiM!rtfe&'g7 5 ({IU fS&&Ji|SI0<O 
t><0 J: t LTKSS24cORJSSSS±(c*tA 

x\ iB&ftmzm--i.z&?nhz.tti ! X'%h. ttz. z 
coffif&x'htiti. 2m^^3m^zm^-r, lmxnm 
wwMmwiz t, mm^mx-t) ft . 

[0126] ZcommmizXtilf . mffES-llifeBSrc 
*"yi»««0fl&. ftco3!jJiia<#<b*lft. 

(13) KWS24^RJESS±(c?aS^* ? -C-^li<^ 
ft«T\ JS4i£ffli$*t3 5±<Ojtt&0>#tei£K«<»£ ST 
a-&5rJfp^ ft Z k *>'T'I= ft . 

[0127] < m 8 <r>mmm > <xtsn 8 <rmmm: 

01 5£rfflwttfinjj-rs. £ <OHS£J^9S«a®SOS5g 



2?a^t3^iov%-mo«spKa^M{cfcv^ 

k^T'^ft. idt'fi. fiajxtfS&40|&tosJfr»iS (0 
7 ) T'JnL fcflmiRf«llJ&0 2 tt£jKftat4r£8 £ «fc 

[ 0 1 2 8 ] 0 1 3tc» KSS2 4 SrfllliJtf- 

6 nmtow&s 3 4 <n>nmz\t . 3 4 * 9 /j^ 

#K:ES:£itT^ft. itOttflJS7 7lcJ:oTBl®5s2 
4 tfOrtl^Ji . |*Ii§ffl|c0KiiE^ 7 8 1 tmmcDBU&m 7 9 
k Effi $ iiT v > ft . rtif W^KfSlg 7 8 iif»R 

(Mi.lfCH 3 OH + 1.8 H 2 O) cO^JlWiRS? 

tvhtm9v7 2 lizmmztix^z. n-mm<?>%mm. 

7 9u$mM&&<?)mx'$>r>x . <gs&8 1 zmtxsm 

KJSffl^ (fi»RtfCH 3 OH+0.5 H 2 0 2 +0.9 H 2 

o) cmmmmw®zti&ffim?>7 2 2iz&wizti 
x^h. r^7 sMxm^mLizmLrzfmtf®. 

^mB&mzmLtzfmt>m&ztitztmmntt3 5 
btfyzmztix^z. 

[0129] Kmm 8iztew*Mfc®j$.<7>tim*f*.tf 
mxzti. KJEM7 8x-i±mmjfcizmLtifmffi?ftt 

3 5aiC>oTRiE*<tEjl$ixft. KJC^7 9t 
ii?L«lRJS«^WMf4j!fXA^A§ix, Kfl5M7 9T'(i 

$ ti 6 . *h JUti WRJS^ 7 9X'mzh ?m£i.R&>Kf&& 
<i . ttflJM 7 7 £• Jl t fcJK£ttU= i 0 l*IilfflO^RJ5^ 7 
8tc(3|0^Ent^-rj:-3lc;fK^$ii, 20<7)S:J5^7 
8, 7 9^Ofi^i&)itT^7!!>^n0)fiJffl§ilft. 2-5 
<7)RJ£^7 8,79 (=»A$iX.g.^JS^<7)tSA4Jt* 
S:$iJffllLTSS:<E^7 8 . 7 9c9#£i£^!R£?V'v7 
v^iil. i o iz-ttitf. i±VM7 7 cof&Zt&Z'fr Ltc 

[oi3o] zcommmmiz^tni. mi&mmmx' 

(14) tt«M7 7T'EB$il/v:#RJCM7 8 , 7 9 C 

zi&mu&izmmx'Z &<r>x\ mux*- h^-vyuK 
t frmmmKifi t <n zti?tuzim%m% ft fm * m 

[0131] (&9<r>mmm) mzmocommmmz 
01 6Srfflv>TUiBB-rft. z<?mimw,t&.m&y£g. 
mx'tih. &&&i;Mcoffimm&&mimm t mmx 
* ft . i?g5tk2^k3 rn^cr) v vffto»mit$HE 

[0 1 32] 01 6{C*-ri3(C, 2 4 <7) HuStC 

fflaW6JR«»2 3tt. K®S2 4 COAPgC^B^r ft 
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^titztm {fmtfx) immtmm8 4*m&z nz 

{f m "7 >f ^ y jl (CK-ft-^ V 'J *7A ( S m 2 0 3 ) £ 
LfcM&A^ff f>*iS . MSimfttt 8 4 |c J: 0 *m 

[0133] H 2 0 2 — H 2 0+ l/20j +105.5kJ/ 

R^*W4cDiD«i35 s v miMbwztonm ttx mm 

Ztl&. ^7t^S2 3{=l6tt^fL^b-^8 5«i. IT 
AT-*— *- J W»8fcfliV tf: Jn.fiSSSr^ffl LX t J: v\ 

[0134] znmmmizztnL mz&m&mmx' 

(15) iilE-fbkS^^RJS^iSr , ^pco^t • ia& 

<ntzfrcr>me>- &3.tz\±£.x\,zmm-th<r)X\ m%^2 
*^%sl2 3rtfox^^-j^g^sco-e, 
[0135] cmi onmmmm) mzm 1 o<?>nim 

it*mwn&M<offij&.tfgt%: h tmx-iexvmmimi&m 
mmmtmmx-*>z>c?>x\ T&mt^mmmmmz-o^x 

[ 0 1 3 6 ] HI 7 tSrf J: 3 tc. j®Btft*fit3l!ji#& 
t LT <0jaBML**8i§l£E 8 6(i@SftgMfc;i£{;:J: SS' 

«. *^DD^a (*8*SE) 8 6 a, gtft£!E8 6 
b. aaj^S86ct3j:l/ftS^§l86dS:fiix..|». 7*8$ 

: J*7£>mm) (rytt&Tx-fcmtmiNL . tnoryh 
5 * y >- ( ) £ £Jhr & . z. (Dwmmmftjsm 
8 6taci*£>*u w.i\3m&6bX'immmi l z-£% (m 

mtf£.f&-t & . -cOflsi!)?g(ittai^S8 6 c £i*£>*U 



-f*. ttiti-C1#f»il^jai?<k*lg*?g?g«»ii{S8 6d 
KjH4>*U »aiS!ia^<O^SJw8E(i*jii^a8 6atM$ 

%^m^wm&crrtmn*mk-fh . mm&s 6 
d xmmz titz >mit*m*imii ?v?8i k-bsb? 

ti&. tthtty^sBizx^xtim&mztittt* 

jmmtzmtz-t0kfirX'm$m2 3^\m^tih. m 
l^^^ti. xfy-jis&T/fctmfemmtiz 

ztiz. zcotub. &mt>mwiz$>&izftm-h&m 

i><%K\ Zeis. *^S!8 6alctt^S*^i, Mt 

tfimmmi lx-i&mztitcfr-otcTiimzmmixim 
[0137] j&mit* m £ rnrnsmt h -m, {tvrm 
&ttfrmmmtfm&*wu£<?>&x'fflm'girt:9 , » 

ixi,zttLi&ffiwmmm£W8 6£%mthttiz. & 
ffibkmwKffi&.ffmiibX'j?%<mtsc?>x\ ±m<?>&m 

[0138] ±IEc0^j&^ffi{i, aaH-fbK^Sri^jt-r^ 

i i<?>mmx'hh*mzm^h<r>x\ v-^t-a^s: 
t^jm^mmzmm-th(oimtL\>\ ^hAMm<r> 

b tiX# h . 

[oi39]^ njs^eti. ±mzmfezti-rmt 

o ^-fb*^^b-^t) ( mwm%m\ 
(ro^N-yCa h 8 ) . #y 'J y (n-, i->t^^vc 8 

H I8 ) , (n--fe^>-C 16 H3, ) Z&m-t&ZttfX' 

3Mt-&«feaffl-t& -r t * 4 x-# -s. . 
[0140] ztibnm&m%kit&Mi*m&&nR 

(0 2 +4N 2 ) ^ffl^TV^cOic^fU, ^tffJfcLT 

(*»«) x'bz,&mt*mt:mmx'$ ±-> 
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[ o i 4 1 ] o miss-iisfi^irm, mm&mm 
mm<r>^mmm^m^x-mmz%\^ 

[ 0 1 4 2 ] O i!Km*%attfl^^&*Jte*tf 

&^^^TilALTt>ra:b$:^i§llr, ttftttS&B 
«i, COffiSSB2 5i:Hj 0 2 ffi*SSP2 6<7)-5*>^< 
i: t — * £ Mih L /iltfiK fc -f h Z t tfX' S 6 . 
[0143] CTi.«f^tefc«^T4i^L3t7k^*-*' 

& i t wt £ & . & jWB3rtraarc£jft us**** 

c o i 4 4 ] o *&tt^&*bfc*^k£#Wi;rf ^ y- 
-As* mm-t&z t ifix-tf h . 

[ 0 1 4 5 ] O 1ta®^M^«S^<7)J5Ailt*$r$iJffll 

s 2 4 iz^mtmm^tom&mffmiz , f*ihMB*K* 
?k^s co^\%coma®mt,zttmx-£z> 
j:oi,z^mmm^tk^xhm±>^. znioKm&x- 
<%8immm&)mzmm-?&<7>?>-%cox\ ttmata 

[01461O tf-h^-v/lofrftSri&BLSKTk 
i V HS*B£ fc fi&KJ£0<## LX mbRB&t* £ © 

[ 0 1 4 7 ] O efcSSST'&fCRfES * £> ttfttt 3 jftfl- 
tclWeSfiSru. *Mk**»«SS (**y-/M£) fc* 



[ 0 1 4 8 ] O ffim&.'gSiWli 1 ?£«£— 3 ifoSKIEJg 
SflSc^. 4?K^ULhT'$>-3Tt1i*>^n 

mzmw ztitzs mftM3iWcomA&®im izumwm 

*§l£\ ®ititfxco/fA t g$:miXMi.l*8^¥m3iWV> 

[ o 1 4 9 1 o TOmffiS'XxA£fgiBWii<i. 
mzmmm&T/wmfrt>$inx'Z m^WMo 

[0150] ( 1 ) iS#Jg 1—21 wv^•ri^*>-]S^^t3 
t4Jl^i:-r4. Cl<0«-&» if^JSl~2 l<7)V->-r<x*^- 

[0151] ( 2 ) !s#jbi~2 i atfiinB«ti},s« 
( i ) tfHvfft**— jatefcwc. Btna*-fb*^^b^) 

ffl s ix h mit*mmt&fax'$> h . z <r$%& . 1 
-2 1 <7)\,^tii!)*-m<?)mit nm<r>ym>mhti& . 

[0 152] (3)HE9»BK 3 — 5. 7— 2iatffT 

ffiS*,Sv« ( 1 ) , ( 2 ) co^-Tii*^-3l^fcv^-C. itr 

h. ZC0i%-&. m$T%l. 3 — 5, 7~2 1<0ViftlA> 
[0 153] (4)lf^l. 3 — 5, 7 — 2 1^15 

ia&ffijBS ( i ) — ( 3 ) o^-rtLT&^-^icfcv^-c, h? 
lem-fbiKig^^iUi, y^y-;u, y^>, ran 

h. ZnmiZ. 19*^1, 3-5, 7— 2 ltfHvfixa* 

[0 154] (5 ) m-%m2xu6i,zt>^x. Mlfi*^ 

( 6 ) IS^J!2X(i6St>*Hfrf£Smg^ ( 5 ) 

Tktzimztitcw&x'qm (@m) ztL&cr>x\ mmco 

[0 1 5 5 3 ( 7 ) IS*^ 2 XJi; 6 &IXb9IE^@v« 

( 5 ) , ( 6 ) wrtifr — iiza^x , ■mmMtfcn 



/ 
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[0 15 6] (8) f83o«5~fi:£fl2 Ocoivffia^- 
sstctev^Ts is*^5~2 oov^-m*>— m<D$mt 
mmco®$ktfmt,tihm. mmmnmm.co^miti.zx*) 

izmte^hAtmnwmmn^fi'ic-mmwmzmmx' 

CO 1 57] 

[0 158] ifc£JS2» 6«0»SfcJ:<TifS'9fc:, * 

[0159] IS*^3~4 . 7~2 1 co^tciixtf. 
tt8<J££^ (IBS) *£0>«flrt:ftiT»«rcaFi-*& 

[oi60] mim.A<r>^mzxix\i, mmmmi,z^.m 
isX7-A>*>mitTZ&. m^m9c7)^mzxixis. m 

x\ mumTAmmm<nmimm.w.t Lxmrn-r^m 

z#xtf®®mmzmteztiz>ztt:®}±x'Zh. 
[oi6i] mxmi o~2 i izBm^mzjitni. 
m^m5~-8<ou-ffLi>^-m<o^BM<o%mi,ztat. st« 
^mzmte^&&mt*mt:mt'{tfcmmm^mz£ <o 

wm-thzttfx'zz. mz-\f&m<r>msuk*.m*%rm. 
t%<xmts. 

[0 1 62] ll££Jgl icoftmzXtltf. lfjRJi5 — l 

^x-mtscox-mm^^^'mx-m^ . l*»*>*wb 
[oi63] fi^ja 12-1 6<o«BBfc: i*itr. 



5^9w^i t tifi*-m<?)%m<7mmzijai. eks^-s^ 

[0164] mm 14.1 5<7)^(c J:ix«f. tfiAS 

[oi65] mm i 7«o%bs(c xtiii. mimi 2- 

1 6«V^iX*^-«C0^<r)^(cjDi.. jBlbtt. f?it 

yirzm-oxmwjtia&um £insrt-£ s. 

[0166] W^JSl 8fi0^B3^«J;ix{f . fS3<iS5~l 
[0167] fi^JSl 9«0%HJ{cJ:ix{f . W««5~l 

7 co \> rftuj^m^^mmzM t , ^rjes^ 

Pk^KJSfflfi^KciiU^M«* { S : Sr.S.^. -?ft 
[0168] if^S2 OtOffeajKiftif s |g^5~l 

[122 ] KMSom^fflaBrMll. 
[03 ] RiS!KMeM«^-f->'07a— f-r-h. 
[H4] M«iH«kSJ35IK<^^Sr^-r^5 7. 
[05] IS2cOllJ^WCfc(tl)^!f4fflBKkSiEI^0^ 

[ 0 6 ] in 3 Km&vm 

[07] m4coSISfi^Stcfcft-g»esm^i:RJ£^coM 

[08] $s5<vmtmmiz&if&®mmmi/A'r^v>m 

B»^fi£0. 

[09] |5lt.<«m««kK^i:i0^Sr*-r^7 

7. 

[010] Sg6cOHJfe^.®^tJttl.25?®Scom3tffl!IBrM 
0. 

[0ii] mtKmmmi'^&nw&mtfm. 

[012] SI®i^acom5tffl!J8fi®0. 

[013] tM&AKk SJCaKk *3?iiUgi: <7)B5^Sr^ 

[014] *70>9draj|R(C&(t&&W^^finBffi 

0. 

[015] ff8(0Htt»ffik:«(t&Kft«^^L. 
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( a ) wmmmmm. ( b > {i^iBTBii. 
CHI 6] m9<r>mi>mBtz&vzmft&k&M%3<r>m 

[hi 7] mi o<nmmmiz&nhm&\tfcmw£gi. 

[018] ^<OM*m^XxACD*S»&$j£0. 

i o-fflt iy^t a, 1 1 -«m®f!L \2-mm 
scftiss. 2i, 2 2--w®w^&*mf8&hvm? 



gsi/ias$ijffli#s^tSBS:-r&©iffli^a, 2 8. 29. 

4 6, 4 7. 4 8---Mf^f&$'J»*&, ftA&MW^m 

&£t»£-f Sag-te^. 3 5, 3 5a. 3 5b-fi4«S 
4 3. 44, 4 5"-^4«^8£fil»£-r.2>«$ 
f-f*^?, 5 3 -«HR^Si: UTW^f^V^. 5 

LZ<7M®ttWlWi&g. 7 5a-Ifen. 7 
7—ttflJM. 78, 7 9-Rmm. 84-«S5i:L.T 
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[05] 



[116] 
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HiO/CH,QH(S/C-l.B) 
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-100 



0.0 0.1 0.2 0.3 0.4 0.5 
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[09] 



Tankl)CHjOH+1.8H^ 
Tank2) CHWJH+0 . . 9H>0 
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— lXHtOttmi 
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